CONTENTS 


FEBRUARY 1998 


Past-Presidential Address 
Major events in the evolution of the oxygen carriers CHARLOTTE P- MANGUM .... 
Mini-Review 
Brain and pituitary hormones of lampreys, recent findings and their evolutionary 
significance STACIA A. SOWER 
Animal Behavior: Integration of Proximate and Ultimate Causation 
Organized by Lee C. Drickamer 


Vertebrate behavior: Integration of proximate and ultimate causation LEE C. 
DRICKAMER 


Integrating proximate and ultimate causation in the study of vertebrate behavior: 
Methods considerations LEE C. DRICKAMER AND LYNN L. GILLiE 


Sexual-selection models for exaggerated traits are useful but constraining GEORGE 
W. BARLOW 


Sexual dichromatism and temporary color changes in the reproduction of 
fishes ASTRID Kopric-BROWN 


Courtship and mate choice in fishes: Integrating behavioral and sensory 
ecology ROBERT CRAIG SARGENT, VICTOR N. RUSH, BRIAN D. WISENDEN, AND 
HONG Y. YAN 


Integrative studies of amphibians: From molecules to mating LYNNE D. HOUCK ... 
On the organization of individual differences in sexual behavior DAviD CREwS.... 


Hormonal control and evolution of alternative male phenotypes: Generalizations of 
models for sexual differentiation MICHAEL C. Moore, DIANA K. HEws, AND 
ROSEMARY KNAPP 


Sexual strategy and size dimorphism in rattlesnakes: Integrating proximate and 
ultimate causation DAviD DUVALL AND STEVEN J. BEAUPRE 


Hormonal mechanisms of mate choice ELIZABETH ADKINS-REGAN 


Song learning, early nutrition and sexual selection in songbirds STEPHEN NOWICKI, 
SUSAN PETERS, AND JEFFREY PODOS 


Ecological bases of hormone-behavior interactions: The “‘emergency life history 
stage” JOHN C. WINGFIELD, DONNA L. MANEY, CREAGH W. BREUNER, JERRY D. 
JACOBS, SHARON LYNN, MARILYN RAMENOFSKY, AND RALPH D. RICHARDSON .... 


Ultimate causation of aggressive and forced copulation in birds: Female resistance, 
the CODE hypothesis, and social monogamy PATRICIA ADAIR GOWATY AND 
NANCY BUSCHHAUS 


Photoperiodic mediation of seasonal breeding and immune function in rodents: A 
multi-factorial approach RANDY J. NELSON, GREGORY E. DEMAS, AND SABRA L. 


VOL. 38 ee No. 1 

1 

15 
| 
82 
Behavioral and evolutionary neurobiology: A pluralistic approach ANDREW H. 

108 

118 
133 
is 
191 

207 
i 


Evolution of parental care in Phodopus: Conflict between adaptations for survival 
and adaptations for rapid reproduction KATHERINE E. WYNNE-EDWARDS 


Canid reproductive biology: An integration of proximate mechanisms and ultimate 
causes CHERYL S. ASA AND CAROLINA VALDESPINO 


Book Reviews 


Long-Term Studies of Vertebrate Communities. MARTIN L. CODY AND JEFFREY 
A. SMALLWOOD, EDS. Reviewed by Frances C. James 


Miniature Vertebrates: The Implications of Small Body Size. P. J. MILLER, ED. 
Reviewed by David Jablonski 


Unifying Biology: The Evolutionary Synthesis and Evolutionary Biology. V As- 
SILIKI BETTY SMOCcOvITIS. Reviewed by Larry T. Spencer 


Avian Molecular Evolution and Systematics. DAVID P. MINDELL, ED. Reviewed 
by S. Blair Hedges 


New Uses for New Phylogenies. PAUL H. HARVEY, ANDREW J. LEIGH BROWN, JOHN 
MAYNARD SMITH, AND SEAN NEE, EDS. Reviewed by Alan de Queiroz 


260 


260 


261 


262 


APRIL 1998 


The Biology of Lipids: Integration of Structure and Function 


Organized by Allen G. Gibbs and Elizabeth L. Crockett 


The biology of lipids: Integrative and comparative perspectives ALLEN G. GIBBS 
AND ELIZABETH L. CROCKETT 


The role of lipid physical properties in lipid barriers 


Membrane lipids: What membrane physical properties are conserved during phy- 
siochemically-induced membrane restructuring E. EUGENE WILLIAMS 


Cholesterol function in plasma membranes from ectotherms: Membrane-specific 
roles in adaptation to temperature ELIZABETH L. CROCKETT 


The changing state of surfactant lipids: New insights from ancient animals- 
CHRISTOPHER B. DANIELS, SANDRA ORGEIG, PHILIP G. Woop, Lucy C. SULLIVAN, 
OLGA V. LOPATKO, ALLAN W. SMITS 


Bouyancy in Marine fishes: Direct and indirect role of lipids CHARLES F. PHLE- 


Lipid metabolism in hibernators: The importance of essential fatty acids GREGORY 
L. FLORANT 


The relationship between lipid peroxidation, hibernation, and food selection in 
mammals CRAIG L. FRANK, ELLEN S. DIERENFELD, AND KENNETH B. STOREY .... 


Regulation of metamorphosis-associated changes in the lipid metabolism of se- 
lected vertebrates MARK A. SHERIDAN AND YUNG-HSI KAO 


The biology of prostaglandins and related eicosanoids in invertebrates: Cellular, 
organismal, and ecological actions Davip W. STANLEY AND RALPH W. How- 


265 
268 


280 


291 


| 

VoL. 38 FS No. 2 

| AEN G. ......... 

| 

| 

| 

ii 


Sites of synthesis and transport pathways of insect hydrocarbons: Cuticle and ovary 
as target tissues COBY SCHAL, VEERESH L. SEVALA, HUGH P. YOUNG, AND JANE 
A. S. BACHMANN 


Roles of hydrocarbons in the recognition systems of insects THERESA L. SINGER ... 
Teaching Zoology 


Review of textbooks of comparative vertebrate anatomy HERBERT I. ROSENBERG 
AND ANTHONY P. RUSSELL 


Book Reviews 
Organizing scientific meetings. AUGUST EpPLE. Reviewed by Kraig Adler 


Behavioral approaches to conservation in the wild. JANINE R. CLEMMONS AND 
RICHARD BUCHHOLZ, EDS. Reviewed by Matthew E. Gompper 


VOL. 38 JUNE 1998 


Responses of Terrestrial Arthropods to Variation in the Thermal and 
Hydric Environment: Molecular, Organismal, and Evolutionary Approaches 
Organized by Jon F. Harrison 


Introduction to the symposium: Responses of terrestrial arthropods to variation in 
the thermal and hydric environment: Molecular, organismal, and evolutionary 
approaches JON FE HARRISON 


The importance of osmosis in nectar secretion and its consumption by insects 
SUSAN W. NICOLSON 


H* V-ATPases energize animal plasma membranes for secretion and absorption of 
ions and fluids WILLIAM R. HARVEY, SIMON H. P. MADDRELL, WILLIAM H. TEL- 
FER, AND HELMUT WIECZOREK 


Insect diuretic peptides: Structures, evolution and actions GOEFFREY M. COAST... 


Fluid secretion by the Drosophila Malpighian tubule JULIAN A. T. Dow, SHIREEN 
A. DAvigEs, AND M. ALI SOZEN 


Locust ion transport peptide (ITP): A putative hormone controlling water and ionic 
balance in terrestrial insects JOHN E. PHILLIPS, JOAN MEREDITH, NEIL AUDSLEY, 
NAOMI RICHARDSON, ANDRIS MACINS, AND MARK RING 


Water-proofing properties of cuticular lipids ALLEN G. GIBBS 


Notes from underground: Towards ultimate hypotheses of cyclic, discontinuous 
gas-exchange in tracheate arthropods JOHN R. B. LIGHTON 


Mechanisms of thermoregulation in flying bees STEPHEN P. ROBERTS AND JON FE 
HARRISON 


Natural and genetic engineering of the heat-shock protein Hsp70 in Drosophila 
melanogaster: Consequences for thermotolerance MArTIN E. FEDER AND ROoB- 
ERT A. KREBS 


Effects of temperature and water loss on terrestrial locomotor performance in land 
crabs: Integrating laboratory and field studies RANDI B. WEINSTEIN 


From molecules to mating success: Integrative biology of muscle maturation in a 
dragonfly JAMES H. MARDEN, GaiL H. FitZHUGH, AND MELISANDE R. WOLF... 528 


iii 


| 382 
No. 3 
413 
426 
442 
461 
| 503 


Evolutionary analyses of morphological and physiological plasticity in thermally 
variable environments JOEL G. KINGSOLVER AND RAYMOND B. HUEY 


The effect of standard metabolic rate on egg production in the acridid grasshopper, 
Xanthippus corallipes PAtTRIcIA D. ASHBY 


Comparative thermal physiological ecology of syntopic populations of Cacama 
valvata and Tibicen bifidus (Homoptera: Cicadidae): Modeling fitness conse- 
quences of temperature variation Eric C. TOOLSON 


Book Reviews 


The Fishes of the Galapagos Islands. JACK STEIN GROVE AND ROBERT L. LAv- 
ENBERG. Reviewed by Carole C. Baldwin 


Buffon: A Life in Natural History. JACQUES ROGER. Reviewed by Richard W. 


The Evolution of Mating Systems in Insects and Arachnids. JAE C. CHOE AND 
BERNARD J. CRESPI, EDS. Reviewed by Paul A. Verrell 


Molecular Evolution. WEN-HsIuNG LI. Reviewed by Richard Olmstead 


The Evolution of Western Eurasian Later Neogene Mammal Faunas. RAYMOND 
L. BERNOR, VOLKER FAHLBUSH, AND H.-W. MITTMAN, EDS. Reviewed by Sherri 
L. Gabbert 


The Evolution of Social Behavior in Insects and Arachnids. JAE C. CHOE AND 
BERNARD J. CRESPI, EDS. Reviewed by Eldridge S. Adams 


Herpetology. F HARVEY PouGH, R. M. ANDREwsS, J. E. CADLE, M. L. Crump, A. 
H. SAvITSKY, AND K. P. WELLS. Reviewed by Jay Savage 


Sex, Color, and Mate Choice in Guppies. ANNE E. HouDE. Reviewed by Rob 


545 


561 


583 


584 


585 


586 


587 


5838 


589 


590 


SEPTEMBER 1998 


The Evolution of Development: Patterns and Process 
Organized by Mark Q. Martindale and Billie J. Swalla 


Introduction to the symposium: The evolution of development: Patterns and 
process MARK Q. MARTINDALE AND BILLIE J. SWALLA 


The development of cooperative associations between animals and bacteria: Estab- 
lishing détente among domains MARGARET J. MCFALL-NGAI 


Developmental gene regulation and the evolution of large animal body pians_ R. 
ANDREW CAMERON, KEVIN J. PETERSON, AND ERIC H. DAVIDSON 


Evolutionary modifications of the spiralian developmental program BARBARA C. 
BOYER AND JONATHAN Q. HENRY 


Hox genes and segmental patterning of the vertebrate hindbrain Victoria E. 


Developmental gene expression in Amphioxus: New insights into the evolutionary 
origin of vertebrate brain regions, neural crest, and _ rostrocaudal 
segmentation LINDA Z. HOLLAND AND NICHOLAS D. HOLLAND 


iv 


591 


593 


609 


© 
568 
| 
VoL. 38 No. 4 
| 
| 
| 
647 


Evolution of vertebrate limbs: Robust morphology and _ flexible 
development David M. GARDINER, MAUREEN A. TOROK, LINA M. MULLEN, 
AND SUSAN V. BRYANT 


The development of radial and biradial symmetry: The evolution of 
bilaterality MARK Q. MARTINDALE AND JONATHAN Q. HENRY 


Evolution of eye regression in the cavefish Astyanax: Apoptosis and the Pax-6 
gene WILLIAM R. JEFFERY AND DAVID P. MARTASIAN 


Muscle Properties and Organismai Function: Shifting Paradigms 
Organized by John E. A. Bertram and Richard L. Marsh 


Introduction to the symposium: Muscle properties and organismal function: Shift- 
ing paradigms JOHN E. A. BERTRAM AND RICHARD L. MARSH 


Muscle function in vivo: A comparison of muscles used for elastic energy savings 
versus muscles used to generate mechanical power ANDREW A. BIEWENER . 


The control of mechanical power in insect flight MICHAEL H. DICKINSON, FRITZ- 
OLAF LEHMANN, AND WAI PANG CHAN 


Elements of style in neuromuscular architecture FRANCES J. R. RICHMOND 


Post-activation potentiation—A clue for simplifying models of muscle 
dynamics IAN E. BROWN AND GERALD E. LOEB 


Muscle dynamics in fish during steady swimming RoBerT E. SHADWICK, JOHN FE 
STEFFENSEN, STEPHEN L. KATZ, AND TORRE KNOWER 


Muscles, elastic energy, and the dynamics of body stiffness in swimming 


Book Reviews 


Picture Control: The Electron Microscope and the Transformation of Biology in 
America. NICOLAS RASMUSSEN. Reviewed by Carol L. Moberg 


Functional Morphology in Vertebrate Paleontology. J. J. THOMASON, ed. Re- 
viewed by R. McNeill Alexander 


Biology by Numbers: An Encouragement to Quantitative Thinking. RICHARD FE 
BuRTON. Reviewed by Steven Vogel 


Osteology of the Reptiles. ALFRED SHERWOOD ROMER. Reviewed by Anthony P. 
Russell 


The Rise of Birds: 225 Million Years of Evolution. SANKAR CHATTERJE. Reviewed 
by Luis M. Chiappe 


DECEMBER 1998 


Mini Review 


Effects of ultraviolet radiation on amphibians: Field experiments ANDREW R. 
BLAUSTEIN, JOSEPH M. KIESECKER, DOUGLAS P. CHIVERS, D. GRANT HOKIT, ADOLFO 
Marco, LisA K. BELDEN, AND AUDREY HATCH 


= 
| 
- Selection in Natural Populations. JEFFRY B. MITTON. Reviewed by Peter R. 
VoL. 38 es No. 6 | 
Ci‘ 
| 


Evolutionary Relationships of Metazoan Phyla: 
Advances, Problems, and Approaches 
Organized by Damhnait McHugh and Kenneth M. Halanych 


Introduction to the symposium: Evolutionary relationships of metazoan phyla: 
Advances, problems, and approaches DAMHNAIT MCHUGH AND KENNETH M. 
HALANYCH 


Changing patterns of gene regulation in the evolution of arthropod 
morphology LisA NAGy 


Major transitions in animal evolution: a developmental genetic perspective PETER 
W. H. HOLLAND 


Are Platyhelminthes coelomates without a coelom? An argument based on the 
evolution of Hox genes GUILLAUME BALAVOINE 


Deciphering metazoan phylogeny: The need for additional molecular data- 
DAMHNAIT McHUGH 


Early metazoan evolution: Reconciling paleontology and molecular biology S. Con- 
WAY Morris 


Evolution of the multicellular animals ANNA MARIE A. AGUINALDO AND JAMES A. 


Metazoan relationships on the basis of 18S rRNA sequences: A few years lat- 
er...  BircittA M. H. WINNEPENNINCKX, YVES VAN DE PEER, AND THIERRY 
BACKELJAU 


The essential role of ‘“‘minor’’ phyla in molecular studies of animal evolution- 
JAMES R. GAREY AND ANDREAS SCHMIDT-RHAESA 


Molecular phylogeny of arthropods and the significance of the Cambrian “explosion” 


for molecular systematics JEROME C. REGIER AND JEFFREY W. SCHULTZ 


Considerations for reconstructing metazoan history: Signal, resolution and hypoth- 
esis testing KENNETH M. HALANYCH 


Morphological approaches to phylogeny CLAUS NIELSEN 


Recent views on the status, delineation and classification of the Annelida 
W. ROUSE AND KRISTIAN FAUCHALD 


Evolution within a bizarre phylum: Homologies of the first echinoderms RICH 
Mooi AND BRUNO DAVID 


Interpreting the earliest metazoan fossils: What can we learn? BEN WAGGONER .... 
Book Reviews 


Species of Mind: The Philosophy and Biology of Cognitive Ethology. COLIN 
ALLEN AND MARK BEKorFrFr. Reviewed by Klaus Zuberbiihler 


The Evolution of Sibling Rivalry. DOUGLAS M. MOcK AND GEOFFRY A. PARKER. 
Reviewed by Laura Smale 


Motion Analysis of Living Cells. DAviD R. SOLL AND DEBORAH WESSELS, EDS. 


888 


813 
| 
| 
| 
Vi 


Survival Strategies: Cooperation and Conflict in Animal Societies. RAGHAVENDRA 
GADAGKAR. Reviewed by William D. Brown and Laurent Keller 


Molecular Evolution and Adaptive Radiation. THOMAS J. GIVNISH AND KENNETH 
J. SYTSMA, EDS. Reviewed by Scott V. Edwards 


Shapes of Time. KENNETH J. MCNAMARA. Reviewed by Stephen M. Reilly .... 


Avian Growth and Development: Evolution within the Altricial-Precocial Spec- 
trum. J. MATTHIAS STARCK AND ROBERT E. RICKLEFS. Reviewed by Roger S. 


985 


986 
988 


e 
Vii 


